Adeno-associated viral delivery of GDNF promotes recovery of dopaminergic phenotype following a unilateral 6-hydroxydopamine lesion.
Glial cell line-derived neurotrophic factor (GDNF) is a potent neurotrophic factor for dopamine neurons that has been proposed for use in the treatment of Parkinson's disease (PD). Previous studies using viral vectors to deliver GDNF in rodent models of PD have entailed administering the virus either prior to or immediately after neurotoxin-induced lesions, when the nigrostriatal pathway is largely intact, a paradigm that does not accurately reflect the clinical situation encountered with Parkinson's patients. In this study, recombinant adeno-associated virus carrying the gene encoding GDNF (rAAV-GDNF) was administered to animals bearing a maximal lesion in the nigrostriatal system, more closely resembling fully developed PD. Rats were treated with 6-hydroxydopamine into the medial forebrain bundle and assessed by apomorphine-induced rotational behavior for 5 weeks prior to virus administration. Within 4 weeks of a single intrastriatal injection of rAAV-GDNF, unilaterally lesioned animals exhibited significant behavioral recovery, which correlated with increased expression of dopaminergic markers in the substantia nigra, the medial forebrain bundle, and the striatum. Our findings demonstrate that rAAV-GDNF is capable of rescuing adult dopaminergic neurons from near complete phenotypic loss following a neurotoxic lesion, effectively restoring a functional dopaminergic pathway and diminishing motoric deficits. These data provide further support for the therapeutic potential of rAAV-GDNF-based gene therapy in the treatment of PD.